An instrument for the accurate estimation of serum protein which has the simplicity of a hemoglobinometer has an obvious place in medicine. Peters and Van Slyke (1) have reviewed the many physical methods which have been tried and conclude that the specific gravity is the most accurate. They find the colorimetric method liable to errors up to 10 per cent. Moore and Van Slyke (2) found the relationship between the specific gravity and protein content of human heparinized plasma could be expressed by the equation of a straight line: P =343 ( G-1.0070) in which P represents grams of protein per 100 cc. and G the specific gravity. They found the maximum deviation from the value of total protein estimated by the gasometric method to be 0.6 gram per cent. Zozaya (3) found that the above formula did not give good results with human serum. Weech et al. (4) used dog's blood and demonstrated a linear relationship for serum and for heparinized plasma. They used the microKjeldahl as standard and claimed an even better correlation than Moore and Van Slyke. In all of these investigations, the specific gravity was determined by the use of pyknometers and delicate balances. Moore and Van Slyke found the falling drop method of Barbour and Hamilton (5) for specific gravity to give as good results as pyknometry, but because the method required the constant use of standards and nomograms, they gave it up. An analysis of the falling drop method which is used in this investigation and a comparison with that of Barbour and Hamilton is given in the first section of this paper (12) .
METHODS
The specimens of blood were obtained by venepuncture from patients in the hospital and outpatient departments. Most of the patients were selected because they were known to have abnormalities in their blood proteins or in other blood constituents. Total serum protein was determined by the macro-Kjeldahl method using the methyl red-methylene blue indicator as described by Johnson and Green (6) . Refractometric readings were done routinely. The results obtained by the latter method are better than those generally reported because an as yet unpublished correction factor is used which is based upon thousands of macro-Kjeldahl determinations. The specific gravity was determined by the falling drop method and represents the weight of serum at 25.00 C. referred to the weight of the same volume of water at the same temperature. The correlation between total protein and specific gravity was determined by the method of least squares (7) .
The chloride content was determined by the method of Van Slyke (1) P=345 (G-1.0076), where P is the total grams of protein per 100 cc. of serum and G the specific gravity 25°/25°C.
The mean deviation of total protein as estimated from this formula and that determined by macroKjeldahl was + 0.16 gram per cent. The greatest deviation was + 0.48. In the same sera, the mean deviation of the total protein value deter- tion was + 0.59. In the same plasma, the mean deviation of total protein estimated by refractometry and that by Kjeldahl was ± 0.36. The greatest deviation was + 1.50 grams per cent. In 10 specimens, the difference was greater than 0.6 gram, and in 3 greater than 1.00 gram.
The estimation of total protein in plasma is not as accurate as in serum, but 10 cc. of blood were not always added to the same amount of oxalate and this probably accounts in large part for the difference. In addition, oxalate is known to withdraw a variable amount of water from the cells and so dilute the plasma.
The effect of variations in the AIG ratio On 79 of the total 229 specimens, the A/G ratio was also determined. They varied from 34/66 to 76/24, but it was not possible to find any correlation between the ratio and the deviations of the to estimate the protein content of a specimen, its accuracy with regard to clinical application will depend for the greater part on the manner in which it is collected and on the way it is prepared.
SUMMARY
A new method for the estimation of total serum or plasma protein is presented. It is based upon the linear relationship which exists between the specific gravity and the protein content. The specific gravity is determined by a new falling drop method which is easy, time saving, and can be done with extremely small quantities of blood. It provides a measure of the protein content with an accuracy which exceeds clinical requirements, and is about twice as accurate as the refractometric method.
